Abstract. This article is to verify that corn oil diesel blended fuel can be used instead of diesel fuel on agricultural diesel engine. It is also proved that the fuel can have better atomization and emission characteristics when used. In order to make the aging grain have a new way of industrial utilization. The basic physical and chemical properties of corn oil diesel blended fuel were measured by the basic test method. The spray characteristics of the blended fuel were tested by a spray test rig. Emission characteristics of blended fuel were tested by engine test bench. The experiments show that the corn oil diesel blend fuel has good solubility, good spray characteristics and good emission characteristics. This blended fuel can be used as an alternative fuel for small agricultural diesel engines. At the same time, it provides a train of thought for the industrialized utilization of aging grain.
Introduction
The use of alternative fuels is a way to deal with environmental problems in the new era. Adding alternative fuels with oxygenated components is also one of the measures to improve engine emissions. The use of corn oil and diesel fuel into mixed fuel is also a method of industrialized utilization of aging grain [1] . Improving the industrial utilization rate and industrial added value of aging grain is also an important event to ensure people's food safety.
Physical and Chemical Properties of Corn Oil Diesel Blended Fuel

Preparation of Mixed Fuel
20% of the corn oil volume ratio and 80% of the diesel fuel volume were used to prepare the blended fuel. The mixed fuel was recorded as Y20D80, pure diesel as D100.The mixed fuel was used after full mechanical agitation and static installation [2, 3] .
Physical and Chemical Parameters of Mixed Fuel
Physical and chemical characteristic parameters of mixed fuel was measured in the table 1. 
Experimental Study on Spray Characteristics of Mixed Fuel
In order to study the physicochemical evaporation performance of mixed fuel, we had carried out experiments on the macroscopic spray visualization device in our professional laboratory. The test engine was ZS195, which was a common agricultural engine in this area. Its conventional injection pressure was 18MPa. The spray morphology and spray data were recorded respectively. The injection time was 0.2ms, 0.4ms, 0.6ms, 0.8ms, 1.0ms, 1.2ms, 1.4ms. Spray morphology is shown in Figure 1 , and spray data trends are shown in figure 2.
(a) Y20D80 (b) D100 Figure. 1. Spray morphology.
According to figure 1 , the main area of the blended fuel is relatively plump, the oil beam edge contour is smoother, and the oil bundle area is larger [4] .The spray front is irregular at the front and behind, which may be affected by the viscosity of the blended fuel. The viscosity of the fuel affects the uniformity of the diffusion between the spray and the surrounding environment. As shown in Figure 2 , the penetration distance increases rapidly with the increase of the spray time, and the speed slows down when the parameter reaches a certain extent. This is because at the initial stage of spray, the jet energy is larger. In the later stage of the spray, the kinetic energy of the jet decreases due to the resistance of the back pressure of the path. The area of oil bundle increases with the increase of spray time. It is indicated that the rate of physicochemical evaporation of fuel is even. Especially in the main spray zone of 0.4ms ~ 1.2ms, the spray parameters of blended fuel are almost the same as that of pure diesel fuel.
Emission Characteristics of Blended Fuel
The experiments were carried out on an agricultural engine ZS195.The experiments were carried out at two speeds of 1500r/m and 2000r/m and under different loads respectively. Figure 3(a) showed that the NOx emission of mixed fuels was low.The reason was that the delay time of corn oil diesel fuel was long [5] .The maximum combustion pressure and average temperature decreased in the cylinder of diesel engine.These were not good for generating NOx.And because corn oil has great latent heat of vaporization,the maximum combustion pressure and temperature was lower than that of pure diesel fuel, the peak temperature duration was short,and the overall emperature in the cylinder was not very high,So NOx emissions were reduced. Figure 3(b) showed that the emission of soot from blended fuels was low. The mixed fuel contains oxygen atoms, more oxygen was provided during combustion. This reduced the degree of oxygen in the dense zone of the fuel. Oxygen atoms caused more C atoms in the fuel to be converted into CO [6] ,this reduced the C number of small molecules in the soot precursor, the soot formation was inhibited to some extent. The oxygen supply function reduced the concentrated gas mixture in the combustion chamber. This made the fuel burned more fully. So soot emissions of blended fuels were lower. The physical and chemical parameters of mixed fuel showed that corn oil and diesel oil had good mutual solubility. The cloud point and freezing point were low. The storage stability of the fuel was good. This fuel would be used as a fuel for agricultural engines.
2. The spray characteristics of mixed fuel could be seen, that the fuel injection parameters and the development process of the fuel bundle followed the law of pure diesel fuel. This fuel could be used as a fuel for agricultural engines.
3. Corn oil diesel blended fuel could significantly improve soot emissions. The NOx emission was also improved. This fuel could be used as an alternative fuel for small agricultural diesel engines.
